Studies on Tetrahydroisoquinolines.
XXIX.1) Reaction of 7-Acetoxy-1,2,3,4,6,7-hexahydro-1-(2-(3',4'-dimethoxyor 3',4'-methylenedioxyphenyl)ethyl)-7-methoxy-2-methyl-6-oxo-isoquinoline (o- oily products, which were subjected to preparative thin layer chromatography (TLC) to afford an aldehyde-amide (7a) (20.5%) and 2-acetoxyhomoaporphine (4a) (25.3%). The mass spectrum (MS) of the former (7a) indicated a molecular formula of C25H31N07 and the proton nuclear magnetic resonance (4-1-NMR) spectrum (Table II) showed the signals of a formyl group as a singlet (1H) at 6 9.59, the acetyl group of an acetamido grouping as a pair of singlets') (3H) at 6 1.67 and 1.99, and of an N-methyl group as a pair of singlets') (3H) at (52.66 and 2.71. The infrared (IR) spectrum (Table II) exhibited absorption bands due to phenolic acetoxyl, formyl, and amido groups at 1770, 1730, and 1635 cm-1, respectively. On the basis of these spectral data, the structure of the aldehyde-amide (7a) was deduced to be 4-acetoxy-2-(2-(N-acetyl-N-methylamino)ethyl)-5-methoxypheny1-2/(2-formylethyl)-4',5'-dimethoxybenzene. Furthermore, the position of the acetoxyl group in 7a was confirmed by the X-ray crystallographic analysis of a methoperchlorate (12) derived from 7a . An ORTEP drawing of 12 is depicted in Fig. 1 .
The 11-I-NMR spectrum (Table II) of the latter (4a) showed a singlet signal (3H) due to a methoxyl group at the 1-position at 6 3.28 and of three singlet signals (each 1H) due to aromatic protons at 6 6.7 5, 6.80, and 7.03. From these spectral data, microanalysis, and chemical conversion into 4, known compound 1,2,10,11-tetramethoxyhomoaporphine (14a),6) the structure of 4a was determined to be 2-acetoxy-1,10,11-trimethoxyhomoaporphine. In contrast to the case of o-QAs (1),2) the reaction of 5a was proved to give 2-acetoxyhomoaporphine (4a) accompanied with aldehyde-amide (7a).
Although shortening of the reaction time did not change the ratio of products, employment of boron trifluoride etherate (BF3. Et20) instead of conc. H2SO4 increased the yield of 4a. With trifluoroacetic acid (TFA), however, the ratio of products dramatically changed to afford 7a mainly. The results are summarized in Table III .
The pathway of formation of 4a and 7a may be as depicted in Chart 3. Namely, the ring closure of 5a would occur through an intermediite A (7-endo-trigonal process)9) and/or B (6-exo-trigonal process),9) followed by rearrangement of the C6'-C8a to C6'-C8 bonds to give 4a. On the other hand,101 cleavage of the Cl-C8a bond in B through a vinylogous retro-aldol type reaction would lead to an intermediate C. Further hydrolysis and acetylation of C would give rise to 7a.11)
The above mechanistic considerations strongly suggested that fixing the lone pair electrons on nitrogen would favor the formation of 4 over 7. Therefore, preferential formation of 4 was expected to be possible by the use of conc. H2SO4 Or BF3. Et20 in aprotic polar solvents, which would be effective to fix the lone pair electrons on nitrogen. Indeed, treatment of 5a with Ac20-conc. H2SO4 in CH2C12 gave only 4a in 53.8% yield. Although employment of CH3CN increased the yield of 4a, the formation of 7a was also observed (entry All melting points were measured on a Biichi melting point apparatus and are uncorrected. IR spectra were measured on a Hitachi 215 infrared spectrometer in CHC13 solution...1H-NMR speCtra were taken with a JEOL-FX 100 spectrometer (100 MHz) in CDC13 solution using Me4Si as an internal standard. MS were run on a Hitachi RMU-7M instrument at 70 eV. Preparative TLC was performed on Kieselgel HF254 (0.5 mm thick) (Merck) with CHC1,-Me0H-AcOEt (8: 1 : 1) as a developing solvent, unless otherwise noted.
N-2-(3-Benzyloxy-4-methoxyphenyl)ethy1-3-(3',4'-dimethoxyphenyl)propionamide (8a) A mixture of 2-(3-benzyloxy-4-methoxyphenypethylamine4) (22.8 g), obtained from the oxalate (34.9 g), and 3-(3,4-dimethoxyphenyl)propionic acids) (23.7 g) was heated at 160 °C for 6 h. The product was taken up in CHC13 (250 ml). Usual work-up of the CHC13 solution gave a colorless solid (8a) (38. 1,2,3,4-Tetrahydro-6-hydroxy-7-methoxy-1-(2-(3',4'-dimethoxyphenypethyl)-2-methylisoquinoline (6a) NaBH4 (1.4 g) was added portionwise to an ice-cooled, stirred solution of the free amine (9a) (22.2 g) in Me0H (240 ml) and the whole was stirred at room temperature for 2 h. Removal of the solvent in vacuo gave an oil. H2O was added to the oil and the product was taken up in CHC13. Usual work-up of the CHC13 extract gave an oil (22 g, 99%). A solution of the crude oil (22 g) and 37% aqueous formaldehyde (20 g) in Me0H (220 ml) was stirred at room temperature for 2 h. NaBH4 (9.6 g) was added portionwise to the ice-cooled, stirred mixture over a period of 2.5 h and stirring was continued at room temperature for 1 h. Usual work-up of the reaction mixture gave an oil (10a) (20.5 g, 90%). A solution of the crude 10a (5.5 g), 2% aqueous PdC12 (14 ml), and active carbon (1.36 g) in Me0H (200 ml) was shaken with H2 at room temperature for 1.4 h. After filtration to remove the catalyst, usual work-up of the reaction mixture gave pale yellow crystals (6a) (3. 1,2,3,4-Tetrahydro-6-hydroxy-7-methoxy-2-methy1-1-(2-(3',4'-methylenedioxyphenypethypisoquinoline (6b) NaBH4 (0.4 g) was added portionwise to an ice-cooled, stirred solution of the free amine (9b) (8 .7 g) in Me0H (150 ml) and the whole was stirred at room temperature for 2 h. Usual work-up of the reaction mixture gave an oil (9.6 g), which was methylated as noted for 9a to give an oil (10b) (9.0 g, 99%). A mixture of the crude 10b (4 .1 g), 2% aqueous PdC12 (12 ml), and active carbon (1.1 g) in Me0H (200 ml) was shaken with H2 at room temperature for General Procedure for Preparation of o-QAs (5) Pb(0Ac)4 ().1 eq) was added in one portion to an ice-cooled, stirred solution of 6 (100 mg) in CH2C)2 (16 ml) and stirring was continued at the same temperature for 4-5 min. A precipitate was filtered off and H20 (4-5 drops) was added to the filtrate. The mixture was swirled well and dried over anhydrous K2CO, for 5 min. After filtration to remove the K2CO3, the solvent was removed at below 5 °C under vacuum to give o-QA (5) as an oil, quantitative)y. As o-QA rapidly decomposed on standing at room temperature to give complex mixtures containing 4-acetoxytetrahydroisoquinolin-6-ols (11), work-up of the reaction mixture was carried out under ice-cooling and the o-QA was used without purification. The spectral data for 5 are listed in Table I .
General Procedure for Reaction of o-QA (5) with Ac20 in the Presence of an Acid (i) Without So)vent: o-QA (5), obtained from 6 (100 mg) as noted above, was dissolved in Ac20. Acid was added to the ice-cooled, stirred solution and stirring was continued at room temperature for an appropriate time. The reaction mixture was poured into ice-water. It was made alkaline with 5% aqueous NaHCO3 and the product was taken up in CHC13. Usual workup of the CHC13 extract furnished an oil, which was purified by preparative TLC. Spectral data, reaction conditions, yields and elemental analyses of 4 and rare listed in Tables II and III. (ii) With Solvent: Ac20 was added to an ice-cooled, stirred solution of o-QA (5), obtained from 6 (100 mg) as noted above, in an appropriate solvent and the acid was added to the mixture. The whole was stirred at room temperature. Work-up as noted above afforded 4 and/or 7. The results are listed in Tables III and IV. Preparation of Methoperchlorate (12) A solution of 7a (196 mg) and NaBH4 (19 mg) in Me0H (3.5 ml) was stirred at room temperature for 50 min. K2CO3 (60.5 mg) was added to the mixture and the whole was refluxed for 45 min. After filtration to remove the K2CO3, H20 was added to the filtrate and the product was taken up in CHC)3. 
